The objective of this study was to determine the distribution of epithelial odontogenic tumors diagnosed histologically in a period of 41 years in a Brazilian population according to age, gender, site affected and compare these data with previously reported studies from other countries. Data of epithelial odontogenic tumors diagnosed were collected from the files of the Oral Pathology Laboratory of Federal University of Rio Grande do Norte, Natal, RN, Brazil, and entered in a standardized form for later comparisons. Clini-cal features obtained from the patient records and microscope slides were reviewed according to the 1992 World Health Organization classification. A total 156 epithelial odontogenic tumor were reported. Of these, all of them were benign. Ameloblastoma was the most frequent type (85.9 %), followed by adenomatoid odontogenic tumor (10.9 %) and calcifying epithelial odontogenic tumor (3.2 %). The mean age of the patients was 38 years, with a wide range (11-80 years). The posterior region of mandible was the anatomic site most frequently affected by this disease, and no significant differences were found between sexes in the diagnosis of odontogenic tumors. A marked geographic variation in the relative incidences of various epithelial odontogenic tumors was found. It was particularly notable in ameloblastomas and adenomatoid odontogenic tumors, with the incidences observed in the present study being similar, sometimes different to earlier studies in others parts of the world.
INTRODUCTION
Odontogenic tumors (OTs) constitute a heterogeneous group of lesions with diverse histopathologic features and clinical manifestations. The spectrum of biologic behavior of these lesions includes hamartomatous proliferations, benign nonaggressive and aggressive tumors, and malignant tumors. Because there is a diversity of lesions that can arise from the odontogenic tissues, several classification schemes have been published in an attempt to define their diagnostic criteria (Buchner et al., 2006) .
Epithelial odontogenic tumors (EOTs) are composed only by odontogenic epithelium with mature fibrous stroma but not with ectomesenchyme (Tawfik & Zyada, 2010) , in this group of odontogenic tumors, ameloblastoma is the most important and more common of them (Tawfik & Zyada; Adebayo et al., 2005; Simon et al., 2005; Sriram & Shetty, 2008; Luo & Li, 2009 ).
Knowledge of prevalence of various types of OTs and their clinical characteristics can be extremely valuable both for pathologists and clinicians when developing differential diagnosis, and may lead to clues concerning the causes of these lesions (Luo & Li) . Reports on the relative frequency of OTs from different parts of the world, covering different ethnic groups have been documented (Buchner et al.; Tawfik & Zyada; Adebayo et al.; Simon et al., 2002 Simon et al., , 2005 Ogunsalu, 2003; Sriram & Shetty; Luo & Li; Tamme et al., 2004; Ochsenius et al., 2006; Olgac et al., 2006; Jing et al., 2007; Okada et al., 2007) .
Because of the diversity of lesions that can arise from the odontogenic tissues, several classification schemes have been published in an attempt to define their diagnostic criteria and biologic behavior. At present, most investigations cite the World Health Organization Classification of Odontogenic Tumours (Mosqueda-Taylor et al., 1997) .
The aim of this study was to establish the relative frequency of various histological types of epithelial odontogenic tumors (EOTs) at the Oral Pathology Laboratory of Federal University of Rio Grande do Norte, Natal, RN, Brazil, in 41 years. We also attempted to compare our findings with those reported from other parts of the world.
MATERIAL AND METHOD
A total of 11.378 accessioned cases were retrieved from the files of our department during the period of 40 years. All cases coded as EOTs were reevaluated and the diagnosis in each case it was confirmed or modified according to the World Health Organization histologic classification of 1992. Bonerelated lesions and other tumors were not included. In the case of recurrent tumors, the histology of the original and the recurrent tumors were compared and they were considered as one individual case. The clinical details, including age and sex of the patient, duration, location and extent of the lesion, were collected. Available radiographs of some cases were also referred to if it was necessary for confirming the diagnosis. The maxillary and mandibular lesions were divided into 3 categories based on its extent. Class 1 consisted of lesions limited to the anterior segment of maxilla or mandible (distal aspect of right canine to distal aspect of left canine). Class 2 consisted of lesions limited to the posterior segment of maxilla or mandible (from mesial aspect of first premolar distally). Class 3 consisted of lesions that extended into anterior and posterior segments of the maxilla or mandible. The study was approved by the Ethics Committee of UFRN (protocol 027-10), Natal, RN, Brazil.
RESULTS
A total of 156 cases of EOTs were confirmed. The most frequent EOT was ameloblastoma (85.9 %), followed by adenomatoid odontogenic tumor (10.9 %) and calcifying epithelial odontogenic tumor (3.2 %). Regarding sex and age, 43.59 % of all of the EOTs occurred in males and 56.41 % in females (Table I ). The peak age of incidence was the second to fifth decades of life. Patients' age ranged from 11 to 80 years, with a mean age of 38 years.
In general, the mandible was the most frequently affected jaw, corresponding to 85.9 % of the cases, and the maxilla was affected in 14.1 % of the cases. The most frequently affected area in mandible was the posterior region (Class 2) with 79.9 %, followed by anterior region (Class 1) with 11.9 %, and anterior-posterior region (Class 3) with 2.2 %. In maxilla the most affected region was the anterior (Class 1) with 8.3 % followed by the posterior region (Class 2) with 5.1 %, and in just one case this information was not available corresponding to 0.6 % ( Table II) . Most of EOTs was asymptomatic in 87 cases (55.8 %), symptomatic in 40 cases (25.6 %) and this information was not available in 29 cases (18.6 %) (Table III) . For histopathological analysis, excisional biopsy was performed in 37.2 %, followed by incisional biopsy in 34 % and in 28.8 % this information was not available. The recorded duration in 156 EOTs ranged from 0 day in lesions detected by dental check-up for other treatment, to 33 years in a case of long-standing untreated ameloblastoma (Table III) .
One-hundred thirty four cases of ameloblastomas (AMEs) were verified in this study, and these cases accounted for 85.9 % of all of the epithelial tumors. The cases occurred in 74 females and 60 males (Table I) , and the third and forth decades were the most affected. The youngest patient was 11 years old and the oldest was 80 years old (Table I) . Most of AMEs were in mandible in 127 cases (94.8 %) and the posterior region was affected in 107 cases (79.9 %) (Table II) . Seventyseven cases of AMEs were asymptomatic (57.5 %), Thirty-six cases was symptomatic (26.9 %), and in twenty-one cases (15.7 %) this information was not available (Table III) . The longest duration without treatment of AME was 33 years (Table III) , and an incisional biopsy was performed in 37.3 % of AMEs.
Seventeen cases were diagnosed as adenomatoid odontogenic tumor (AOT), which corres- ponded to the second most frequent tumor, accounting for 10.9 % of all cases of EOTs in this study. The cases occurred in 13 females and 4 males (Table I) , and the first and second decades were the most affected. The youngest patient was 12 years old and the oldest was 45 years old (Table I) . Most of AOTs were in maxilla in 12 cases (70.6 %) and the anterior region was involved in 10 cases (58.8 %) (Table II) . Seven cases of AOTs were asymptomatic (41.2 %), 3 cases were symptomatic (17.6 %) and in seven cases (41.2 %) this information was not available (Table III) . The longest duration without treatment of TOA was 7 years (Table III) , and an excisional biopsy was performed in 52.9 %.
Just five cases were diagnosed as calcifying epithelial odontogenic tumor (CEOT) were found, corresponding to 3.2 % of all EOTs in this study (Table  II) . The cases occurred in 4 males and 1 female (Table  I) , and the fifth and sixth decades were the most affected. The youngest patient was 18 years old and the oldest was 71 years old (Table I) . Most of CEOTs were in maxilla in 3 cases (60 %) and the posterior region was involved in 2 cases (40 %) (Table II) . Three cases of CEOTs were asymptomatic (60 %), 1 case was symptomatic (20 %) and in one case (20 %) this information was not available (Table III) . The duration without treatment wasn't specified (Table III) and an incisional biopsy was performed in 40 % of CEOTs.
DISCUSSION
Odontogenic tumors (OTs) originate from the tissues of tooth formation and reproduce, to a greater or lesser extent, the inductive relationship between the various parts of the normal tooth germ. They constitute a very diverse group of lesions owing to the different degrees of intertissue interaction and various growth patterns (Tawfik & Zyada) . NS= Not specified; AOT= Adenomatoid Odontogenic Tumor; CEOT= Calcifying epithelial odontogenic tumor. In this study of 156 epithelial odontogenic tumors (EOTs), 134 cases of ameloblastoma (AME) was found corresponding to 85.9 %, 17 cases (10.9 %) of adenomatoid odontogenic tumor (AOT) and only 5 cases (3.2 %) of calcifying epithelial odontogenic tumor (CEOT) ( Table II) . Analyzing the EOTs, a higher prevalence of AME in our study was found in agreement with many studies (Buchner et al.; Tawfik & Zyada; Adebayo et al.; Simon et al., 2005; Sriram & Shetty; Luo & Li; Ochsenius et al.; Jing et al.; Mosqueda-Taylor et al.) . We observed that AOT was also the second more prevalent EOTs in other studies (Buchner et al.; Sriram & Shetty; Ochsenius et al.; Mosqueda-Taylor et al.) . And just few cases of CEOT was verified in our study in agreement of others studies (Buchner et al.; Simon et al., 2005; Luo & Li; Jing et al.; Okada et al.; Ladeinde et al., 2005) . In Asia the countries that AME had the highest prevalence was Sri Lanka 69.8 % (Okada et al.) ; India 61.6 % (Sriram & Shetty) and China 40.3 % (Jing et al.) . In Africa countries, AME was more prevalent in Nigeria 73 % (Adebayo et al.) ; Tanzania 80.1 % (Simon et al., 2005) and Egypt 41.5 % (Tawfik & Zyada) . In South America, AME was the first EOT in Brazil with 45.3 % (Fernandes et al., 2005) . The AOT had prevalence of 0.1 % in Northern California (USA) (Buchner et al.) , 7.1 % in Mexico (Mosqueda-Taylor et al.) (North America), 6.6 % in Chile (Ochsenius et al.) , 3.8 % in Brazil (Fernandes et al., 2005) (South America), 1.3 % in Estonia (Tamme et al.) (Europe), 2.8 % in Nigeria (Adebayo et al.) , 3.7 % in Egypt (Tawfik & Zyada) , 0.9 % in Tanzania (Simon et al., 2005) (Africa), 12.4 % in India (Tawfik & Zyada) , 9.3 % in SriLanka (Okada et al.) , 4.1 % in China (Jing et al.) (Asia) . And CEOT had prevalence of 0.5 % in Northern California (USA) (Buchner et al.) , 0.6 % in Chile (Ochsenius et al.) , 0.6 % in China (Jing et al.), , 1.2 % in Brazil (Fernandes et al., 2005) , 1.3 % in Sri-Lanka (Okada et al.) , 1.3 % in Estonia (Tamme et al.) , 1.7 % in Tanzania (Simon et al., 2005) , 2.4 % in India (Sriram & Shetty) , 2.5 % in Nigeria (Adebayo et al.) and 3.7 % in Egypt (Tawfik & Zyada) .
Gender analysis showed a female predilection for AME and AOT except CEOT (Table I) in agreement with study of Fernandes et al. that found a female predilection in AMEs and a male predilection in AOT, except CEOT that no predilection was found. However, Tawfik & Zyada found in AMEs a male predilection with 67.6 %, a female predilection for AOT with 66.6 % and a male predilection in 100 % of cases of CEOT. Jing et al. found a male predilection in AME, female predilection for AOT and no sex predilection in CEOT. Table I shows the age range of EOT. The mean age of this population was 38 years, with a wide range (11-80 years). Age distribution of all EOTs showed a peak occurence in the second and third decade, with 30.12 % of the cases occurring in this period. Ameloblastoma (AME), the most common tumor in this study, showed a peak occurrence in the second and third decade, with 33.58 % of the cases. AOT and CEOT showed a peak occurrence in the first and forth decade, with 81.2 % and 60 % of cases, respectively. In study of Sriram & Shetty, they found a peak occurrence in the third decade for AME, CEOT, and second decade in AOT. Okada et al. found a peak occurrence in the fourth, second and third decades in AMEs, AOTs and CEOTs respectively.
The mandible was clearly the more common site of occurrence for most AMEs with 95.5 % of cases, (Table II) (Ladeinde et al.) , Libya (El-Gehani et al., 2009) , and cases of CEOT were more common in maxilla with 60 % in agreement with studies in Chile (Ochsenius et al.) , Turkey (Olgac et al.) , Mexico (Mosqueda-Taylor et al.) . Others studies in Egypt (Tawfik & Zyada) , China (Jing et al.) , Sri-Lanka (Okada et al.) , Nigeria (Ladeinde et al.) and Brazil (Fernandes et al) , found more occurrence of CEOT in mandible. In general, the EOTs were most commonly encountered in the posterior zone of the mandible, the same in agreement with Fernandes et al., Olgac et al. and Okada et al. The longest duration of AME, AOT was 33 years and 7 years respectively, CEOT was not specified in this study. Adebayo et al. in Nigeria, found the duration without treatment of 27 years in AME, 4 years in AOT and 34 years in CEOT.
In conclusion, we observed a marked geographic variation in the relative incidences of various epithelial odontogenic tumors (EOTs). This was particularly notable in AMEs and AOTs, with the incidences observed in the present study being similar sometimes different to earlier studies in others parts of the world.
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